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ABSTRACT : PROBLEM TO BE SOLVED: To provide a photoelectric conversion element of high 
efficiency and low cost, and to provide -its manufacturing method. 

SOLUTION: The photoelectric conversion element has at least a photoelectric conversion 
region comprising an electron donating material and an electron accepting material 
between electrodes. The electron accepting material is constituted to include at least 
unmodified fullerenes and/or unmodified carbon nanotubes. The manufacturing method 
has a process for spraying solution wherein the electron donating material is dissolved or 
dispersed, and a process for spraying solution wherein the electron accepting material is 
dissolved or dispersed, and is constituted to laminate the electron donating material and 
the electron accepting material on a substrate. 
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Ss7y-A8S*#*>. y 7 y -*7* » 78»*<f>. C7»/y>gS$#*. C5/Q> 40 
7xZl/77*7$7R»#^, 7 Z - 7 $ 7 S5 « # * . 7$/M*;&/H]7 
rf*7y-;i,§5«#<f>. 7 f y *7 7 h =7 « 7$*#<?> . 7 A * U / 7 8S«# 

*>> tF7 , />Slfft>, 79*7tt»**. * l J5/7>«7: l J>«ftift»"p < a «■ 
**yzr?-*>, 7f H7§>ft^»*, susy/f yf *y a - 

^f^f*7x7*effll)ij*l3. 
[ 0 0 5 3 3 

«^SS«a«n78. CeO. C7 0tBOil)UZ77-l/>a<'J-J7^/f 
a-T.^f^ft^SSiH**. 1. 3-C7(4--tert-7 , f^7xZJU-1. 3 
. 4-* + *? , 7^y*) 7xZU7 (0XD-7)$®#*7y7 4 /-^gi*#. 77 
f- 7 t / 7*/ 7 7fc*tf. T^xZ** 7 7»*#*®**K»tt*tttt»»tfBl) Sll* 50 
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[ 0 0 5 4] j 
*£. $ ?8 C ft if ItffF* W<?)£ft I ff. tt**BU ««IC7^ + JHI*(9l 

[ 0 0 5 5 ] 

J;7*t9?>»o7tJ:<, A!. Au. C f . Cu. In, M». N i . 8 i, Til 
M * - A »ft*. M>-In*4*i5MHJt, A I -Lift*. A I - 8 

rft£. a i - BaftascPA ift*»*Hu«tij. t^siamaoKi ? a z *.4&. 10 

****Btt*0iaC£KKtttt.£KBtttt¥T*Ar2*fc£»*ICffill>;ft3. 
[ 0 0 5 6 ] 

Ay77*tt4»t7tJ;U. Av7;lH7K. P E D 0 T » 9> if * ft J . 
[ 0 0 5 7 1 

j!iTc*sie0*ft0»*c-5ii7isi*§'rz. 

[ 0 0 5 8 ] 
(£»<?>»* 1 ) 

*3EW9KH©»« 1 C» M Co I) 7*^3. 

[ 0 0 5 9 ] 20 
[ 0 0 6 0 ] 

B1CSU7. IRStt. 2RHS. 3tt**X*fc*. 4B « * * 5- tttt ft . 6l*Bft 

HI) B«T«t7U 7 . 
[0061] 

B1 Cfvt«ft7C. ^fcfB^Sfc^J&SlCfirttZtt*****!*. ** 1 ±C. US 2 
*^«*tt«i«4 **?*8tt»*}7 *-?*J*7ft Z3fc***«*8 KBeKf 
BJLTll 7. 

[ 0 0 6 2] 30 

7H7. *tf!P077-k>H, A ft» / * * l» . JfcfrBOa-ff*?/? 

i-7HtSC'CV7J)?. EC. Cft«J75-l/>ffl. & C* / 3? tt . t-TRVt/f 
1-7810:. J t9t7»*#»7>lKV*»*lU. 
[ 0 0 6 S ] 

a*. 7 sr -u>a. * -a? > ^ y f a -7 , »tt»*^0»)!?eflf €u. ?9*«>. 75 
?>) y . a*tt c ft t a« t ? £«>c£«tt»* t « it 7 11 1 . mztx. ce. 63 -p 

Uny I C61 UtyMc olc id metky I esteM »ftTH 
ftj. C 7 *tt**T Wit 7 ft «*»*}□ * I- ®£4i**£t «? . 40 

• 

[ 0 0 6 4 ] 

1 71*. fllfca, 77l/-l*tluKVO; 1 ;. **VeX£Rltc 

at j:i«<. *i»»<9tt77-i/>a. »-ar>^yfi-7 , ffltsrar2cv» 

? f , CftCJ:VK*37h, ««: 7 K <2>£*«6Ktf rI** «8 2 . 
[0065] 

JfC. * Z *«*J<i> 7 7«U -JSC <fcfttt. 77-l/>». i-7«(i) 

*«^®-f-;&-«j8*tttj&s * u «M)©?. 75-i/>a. i-s>?/f i-7at# 
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[ 0 0 6 6 ] 

SDK, EiAit«ftU7«ll7U<, B*C. 1 - * > 7 J f a - 7 S t *t <?> '> * 
(Hlltlit. SllR. Z**±t«GU7«i)7fcJ:l).«C. 77-l/>a<5'> 
«< * 1in-J>?/f i-7ffi®'>S< * £ l8*t5lfcU7BU7tJ:<. 7 
5-l/>JB9 2IiUU-a?>^f i-7!Si5 2lJ!llMi6l,7ltl7UU. 
[0067) 

4 V 0 7tt . *X tX»*£< *ft t *^-*Stt«?f 7 CJOffi < « 
* t X * t 97 J>*ltf V © J: 7 5! £ <97- Ji o 7 t «fc < . ± ^ © ffilfv U fettft ffl I) mi 1 10 

[ 0 0 6 8 ] 

JEC. *^«SEC-3l)7 t . SI 1 7* U fcfcJffCRRS ? Z t 07-tt tt < . fll*B:»»2/ 
3fe*$»mJ!£S. 3t*3E*«tt3/ett6¥<?)fffflC3)-3?>^*ia#^7< !J ><tfc» 
. £BE<ttt. 4 I*ibtt# t«Af ? C *7!$8*5*<<>fS£tK± U ') . K «) M U * 
»tfo-t7ttZC*££»>7*>2. HC. »«2/*«$*««3<<>*IBlC±i£bfcPE 
D0TCJ:?A»77itaD?CV»fi*UI. 

[ 0 0 6 9] 

(SHO^S 2 ) 

^5EWOHJI<5»«2lC»it2**$** : 3-C-5l)7^^2. 20 
[ 0 0 7 0 ] 

0 2 16 <?>iF*« 2C*ifit2**$J**3-<Z>?a'fflilBISl7$>3. H2C«H7t 

. ftttl . »«2 . 8 . **tt**»»U. ***Stttt*7 . «tt6 * U 

7. HI6<?)^«1 ^BbS§tHl7llZ. 
[ 0 0 7 1 ] 

*KJg9ff*« 2 CAII7B . 02CfvtJ:K, « * 5? « 7 V « * * * ft«« 4 V 

ffilfc?tt7#m$«fctt3tF#0?U7U2. 
[ 0 0 7 2 ] 

12 27-tt. **tt*tttt*4 IC«3-S$tt#!H 7 tt«S7*lfc«fc? «1*S79>?#. 
*8*fc#tf7 V«^#^#»JP14 SEUtt, jS«U. «£lC3fc«$J*? fi? 80 

[ 0 0 7 3 ] 

***tttt*4 (*}S$4£tff17) C«**8*»*7 <****tt»*4> tf*R7 
[ 0 0 7 4] 

Stf. f*«2C*ir I) 7fc. « : 3-55Stt«JPf7>:U7. *ft»<4>77 

£ c / * » . *«if9J-ar>?yf i-Tatst-^?* 1 /. sec. « 

?«St»«7H7(5Cfti}77-l/>'a. £&f/3:£tt. 3? -3? > ? / f x -7*Stt 40 
. ^©±7^*^ 2 c u t) . 

[ 0 0 7 5 1 

£fcfcB3tPKt3*.toCI*, IKt. fi*mt**«*3», »fttt75-l/5'S* 
»-3?>^/fi-7'lfilC»AU)Si?tttl5)±7tt*.±7* ; 3-«*<lt«!W4^fi^L7C 

• 

[ 0 0 7 6 ] 

* 7 j - v a? -» > / / f i - 7*a tflfi 1 1 c * #t*? . encj; 1 ; 50 
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RftDZh. ft* D7 KD£«**Kjrg**tt I. 
[ 0 0 7 7 ] 

»rK):«<, ^fc^ffST-sriirscv:;*??. ic, 4 * 

«Stt»«7>:<«)SftitSSCSEStIC^»f?? : 7. CtllC«fc -> 7. H 
r 0 0 7 8 ) 

2C»U7fc. t^X8ftaW7H7. U ft* 7 7 - U > SS <5 '> * < 

n i itia, sEiiu. z«*±tfiei7«iiTt < »:<, ia«c, % - my ? J ? x 10 

-7 , fflt J t<?) / >*<Vt1«tai6. Klltt. 2»«.±Ti6ftU7ffln7fc«M).RC. 
[ 0 0 7 ?] 
[ 0 0 8 0 ] 

Cft m*#4tt»*14 *«}*S*fctt*7 V<?)iEft*C->l)7tt. < ** 20 

#»7 tt 7 *.4»)*^*Sft«JW 7 <9Jt*t 8 < ? 3 C * 0 I) . HPT. ****** 

3Cfit J 7 <?>3*itt> *3-K#tttt3H4<?>3*l«l: 9 fc#U 

no. 

[ 0 0 8 1 ] 

2 [2ft 117 . E9 27iU tUSICRSt J t?)7R8 < . mitt* 
«2/3fc**l*tttf8. 3t**J**Jf8/Bae*<9^IIDC3?-3:>^ftil3;^7 4 y > 

as l tat fc±?it ^ c * e*9?>i j . nc. ha 2 3 ©^mic±«u 

fePED0TCJ;Uy7 7itfit)ICV»ft*Ul. 

[ 0 0 8 2 ] 30 
(X»9f$l 8 ) 

F**8Ctfi7 3*«****C-> I) 7»**Z. 

[ 0 0 8 8 ] 

ffl3«*«<80**9JJ*«SC* 17 *<2>5SPBftfflB7 ft*. 

[ 0 0 8 4 ] 

■SC»U76. *«U . »H2. ***»fc*8. «*iK4tttt*4» *3-*8tttt!K 
7 . tt«6 * U7. SB©*** 1 . 2VHI)S*T«U71I2. 
[ 0 0 8 5 ] 

3 C*U7tt. »tt2iT*J)fAtt?ftJffl)n, C<S>l»tt 2flJ<9« ; 3-tt* 
tt»iP14<2)S*it«^*Se»!W7<9g*lJ:';t#<U7l)7. 40 
[ 0 0 8 6 ] 

1U7, «*. ft*****?!*. « ; 3-«*ettiP14^*S«CJ:^7JB!)IBT*l, *t<0% 
S ff«**8##J« 7 J C V?t t >J 7*tl1PBZ 2 . CftC3l*tt* 

&Z 1 t f y 7©»JS7tt, jE®* f y 7 tt« : 3-^4«»!P14 C J: r> 7»tt 2 A © * 
* y7tt***Stt»*7 ETJ;o7««e ^*«B:ft Z. *S8«C«fc 7 ***# 

«^«*tt«f!4<9g*itr^i)CV:^»$bii.oty.7t«iRQtlA»>j3feAttfl)0 

f^«4ea»403*it#<tzcv»»iuii. 

[ 0 0 8 7 ] 

*&. i2?»i?C, *ry7<Z>*l£7tt. jEO * r y7tt« ; 3-«-5-ft«JW4CJ:->7ll 50 
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tt2^. a©* f y 7ix***$tt»*n c * •> 7 »» e ^ * Mora. ? . tt7, ^tiT 

[ 0 0 8 8 ] 
[ 0 0 8 ?] 

XCfiHlllf H7B. SI 3 ICffv U 7 II Z J: T C , * 1 £ fc* 8 3 C S * 41 3 1 * * 

staiR7?)StiB, effi6«i7fl<. f*a z.w?* < « i * ? « «Et * 1 1 u 2 c 10 

*7-ft3. fcfttltr. «**$ttttfl4 <?§**tt . Ktt6ffl)7fe<, HJ8i2fl!)?a< 
*?J:?««Kt*U7UZC*?ftI. 
[00?0] 

»««y27tt«^«#ft«i«4<9Jt$ta < . effi6ffi'JCl5l#^ 7« ; 5-«SttttJft7 

(5jt*ts.<t3evc < fc^7.*«$««iS30iis^fii<«> ! » ! ty 7ttisvaa«)cfi 

*HV3V«C ^ft J f*l©+*y7»y*UD-*ftJ*ttC«-*<aV. 'tO+r U7t 
H*0*«Cl#tf*«*'tf#<«-97lH©?. * r y78tt?&fl)*-?l7'?U , X#°l 

EC. Hft 2 T*A*J«J* tjll*. CftfciRfl)*"* tfi)±7tt2:r 
U. 20 
[0071] 

©7-« Btt 2«it %X*SW\ till*. ***tt*^ + t y7*»»*<5)R*TH±rit? 
CW7?I^, **«»*t ft* V HlCt SlltfdCK. Bfi6ft*A»fflVU7 
t £ I) . 
[0072] 

[ 0 0 7 3 ] 

*£IS<3»« 3 Ctf tl 7 . 1 * 35 *tt tt« 7 * U 7 . 7 7 - U > fl) * * - 3? > 7 s 7 f i - 30 
7, AZ^tl^ffi***'. 1. 3 - C 7 (4-tert-7U7i:*-1. 3. 4 
-#*?-7 7 4 /yfl<) 7 i Z U > (0XD-7)¥9**7- s /7 4 /-^gl»#. 7 > f* 7 
*/«7>**>&*#. ^7xZ^W>K»##<?«?55Stt#»*m*fl§llZ:?*#? 
3. 2ft. '>«< H, *tf»G>77-U>». £ / * tt . *it»Q*-af>^7f 
i-79tS/-7tJ:<, ElC. C ft. <> 7 7 - U >«. t-IRVt J f i 

-7SI*. t<9±7#*tf ff^fto 7 t^i). *tfft<9 7 5 - U > B. * 

°J« V: * J . 
[ 0 0 7 4 ] 

*fe, *?Slfc0f*« 3 7 IC. t^**ett!W4 * «3-*Stttt*4. 7 * <<> & Jt * # » 40 

«c$fco7i)<jc7«*«$*«tf3tr*j*rzfcA>>cB:. zcn-nci'iisi 

*t u war 3 ©at ffl«?»> i ±, t e 7. % . *n*fi**tt«t 

scut i c v s^*sii? ft i . 

[ 0 0 7 5 ] 

i:?. *HK6<9B« 3 c ay u 7 t . flUi*77U -Itfflti 7 c * ic* y . 

5=3. EC *«F»<?>**77-U>ffl/l5f/*^tt*-7F>7/fa-7atfiEllt2 

C4lC^y»ftD7K. »*3>lK!>**tg«*«S?. 
[ 0 0 9 6 ] 50 
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»C. tt£t-2*5EBB<5Z7'U-fcC*ftB:, « * 4* 4 tt ttfl 4 V * * 35 8 ftttff 7 * <5 
ffieBt^<PiEfcJtt2a.StfHSgCSi;ia*7c*tf7?7<?>7, <ft*iRb. 
tt y7iiSTfiTE»*9Xtfll**t««rKVtf?lUl. SC. 75-1/ 
>9. / f i -7Sl<&}8*N<& + fr$!5g»ft?&5* L *U$>7, 7 7 - U > 

a, * -xy? j f a -7-aT*»t j z x 55 < . t<&3:*<t>tts-?j*ii-f 

7 <9 7 . RilZJZf-tUPtSft, fiDXK9*lf«il^t«*tZCiff 

7 9 s 2 . 
[0097] 

*£. £»<9ff*« 3 C*l)7. 35 8tt«* 7 * U 7 . *«*?>75-l/>a. 

*fctt. *«»?)J-3:>^y f a-7atlll7«6C8. U*l«i7 ! 7-l/>a©'>S! 10 

<U1Iti». Slltt. 2«m±tlBab7ll)7e*<.IP)«C. D-xytjj 

a-7 , ffle^9'>*<vei«teii. sua. 2«w > ±tis*u7fflu7e < fcti. ic 

7ffll)7U<. 7 5-l/>a<?2lJSll^i-S>^yf 1 -7a«)2lJHl^t86 
L ?/■ II 7 t A 1). 
( 0 0 9 8 1 

jec, m*tt*£»*4 * u 7i*. **t a** < *a u*3-35s<itt*i4 chj*a < * 
a;si>*.B4^4^&«>ciz*tts»?*}a?Ri)z<i>»g*bii. 

[ 0 0 9 9 J 20 
ffc, **tt4tttt*f4 V1^*8II»«7 *fcaJtCol)7tt, »**<***tt7tt 
2 fcto***S*«!K7 9Jt*tX < * 2 C U U. * 9l . C C 7 * 5 *6 JtB , 

*t$«*f 8CSJftZl?«#tta«4 *t*35Stt«H7V:9»i0BfcJttjBift 

r 3 . 

[0100] 

«fir. *S»9»«8C»ll7e. ffl 3 7ffv L £**:|tjij?icRSr 7 <?>7tt * < . 
(3r««2/**?t1***3.*«3E**tt3/Btt69<?)^lffllC3?-3fX>*«*^7< 

*Vfib«atA±*tt7;?* t*»)7J>7. «c. »tt2/*****tt3<2>*mc± 
glfePED0TCJ:iA»7 7itaitZC^SiUll. 80 

[0101] 

(5S»<9»*4) 

*5H6<9r*S47»,*5B«fi©3t««»*^©»tt75ffilCol)7«^3. 
[0102] 

JS.T, BBtfflU7«ftBHt<57 . 
[0108] 

B4tt*5E«03fc©»*4Cftit3ai9X7*U-RttmrB7-»>3. 
[0104] 

cc7. 1 o R**58 tflfist i few<i>«w» * y 7 , nsiia, 1 2 

a. 1 3 tt«*t»t<a«rz n.V)<oir 7. t srar 2 *.Ms>y z 7 > 7 . 1 4tt3rz«»tt 40 

7*7. KC. l5BJiJWJRVy7Ti8#Li*||t2^7' ! 5'f-J> # -, 1 68*75^- 
16®/**. 1 7 I**]*** 5 . 18»at*5»S5. 1 9 ttt«JO«18P, E0»3>hD- 
5, ! Ittlff aP-J-tftt. t(,7, 1Bl«. 8ttl7 0 , /*-?>i3. 
U7tt.« : J4«#4iaiW4V«^«»tttt!H7^#»*C»)P*^»^»[L7ll7t<?)7 
9) 7 . 

[01 06] 

C<3<*7S27-l/-RiK:Jyi)7, «JWJ8<me»1 2tflU7. |»»>>71 0»U 

7?'fi' , -i6'v**»Tftfc**»i*. ^b<irz«»»i4tfli7iffn£. a*. 

CP^)S*y 7 ViSa? ft. y 7* 1 6 7 . 

[0106] 50 



i«oocn«jp_. zoonmrtt < > 
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3$«»r»£u. *« 1 ±c»* u 7«a r 2 . * c$ itu7fc»r 

3 4& . x7CT/fl<80ttfit*. ft « C /Jv ? < « o 7 II X70 v /;i<8tt»8?Jl7* 

. *«JD»aJ1 ?C*->7$ait3D8t7UU. 
[01073 

a-? z oc*-i7mQ*iiz . 

[0108] 

l^>*»*»#»5SSE:JfBt*«**C>!tf«-*ft*. 
[01093 

i»!ft5fi<9»K7-ip>Ztf. i« i )i»F?a<!ZH7icfliii5ftnc)'D- 

hft?lta4ll«»IT»*tnttCtt*«< tt»HX«l9l»«tlTtU 

□ Zb7U*?*.A')*iPt<<>«*tf£*<. D7hBtttll7U*7. 
[01103 

CftC^l/«^}8t«*llt777'l/-ft7tt.JSJW©SISl/«-lR<?)*S^»<7ti«»8t 
■ tf St 2 C *?SS CJfHfctf =rtt7*»3 . t <P *. tf) S *» <Z> 5S I* / # IK 5R S t 0 . 1 

xii>xTVi*<?)zc>'3-^« < fc , ;e3<3?su/'7:^<?)§st9ti»jtL7ii3. 

[01113 

**.«ii£fl:?'ti3x7[r/;t< Boast* v/.k?' < ? i c * #7 ? uw. 

«1QiES*t*iHbr?CVC«fc , ;»iPKi>«^tftyJ\IRCtt'li l Jt?C^£9l*7J)?. 
[01123 

c*i>7, ) o &\itiiwm?fi?mt i zihvB'ftm? y o , 11 attain. 1 2aiaa 

JPJ5SWI8H. 2 1 att U * a U - 9 - , 2 2 » K "& BP 7 J) I . 
[01133 

B5C*t*7C. £lfe<i>F*& 4 Cfi 4 3 55 2 <?> X7" b -Rt7tt . * iftJS <9 ft B ¥ » 

- ofcfcf z . «*.», -^<i>aiipf)S^>7i oc«*«*ttH«-4t»*c»B*fe* 

»lt fcJfftJSt Bf jftU . «>fi<t>«!Pf>8* > 9 1 0 a C B * * 8 ft » * 7 t 53 * C * B t 
[01 143 

^ U 7 . ?77^f-1 5C>iK i ttLYtL«4>Jiif?15S©«»lt=l>J'D- ! 7 2 0IC«fc^ 
7MtJ. H7, ttJ6lt»JB*ilfc2«<l>BW»l*Bft»22-*ffle71l*. C <D 
2 2 7iEa?-*L£ 2«<4>«*f »«»«V«SV. *7 , 7<fr-1 5C«mi/ 

7*1 6#H<i*?"*l7X7C] v /^8#ff*EJ??:ri?. 
[01153 

ilSSP 2 2 Cm il 1 23<5«iPI»ttD> h □ - 7 2 0CJ;^7 J ttl J ffl.<5«ftl 

»f*'j«ir4i7u7<?>7. 2S©J»^?fi«>i66iteistffxiricv»7«? ! ?. 

[01163 

CCDJj^c, 2ao«JPJ5S©5EftJtt »Bt$JE u , / 7 * 1 6 # >i IB 6 B B t * II t 1 ? 
[01173 

i-57.* ; J«*ft»W4>:«?-«Sft»)W7^©iieJt*»aJf^lql7(*^C«t)o7 
I) < J: **£l*J*«tf 3 T »«f 3 C V *7 ?= ? . 
[01 1 83 
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SC. *S<E<?>55I!<i>F** 4 Cftit J Z 7- U - R f <& ffi <Df*S C o U7«l«-f3 . B 6 tt 
*5«§<9SZ*0^fUC»itZ980X7l/-f?ITfv?SI79>3. B 6 C J* II 7 . 1 5 
O.IS * 77 <f . 1 6 0.1* / 7^7»> Z . 

[on?) 

H6IC^rj:7C, £lt<i>»S4 C ft it 2 9 3 © X 7 1/ -Ri?tt. «!W»<5«e?SJ5 
&f*«?S«f-->^ftt 7 . -TJQfliflfc* 7 9 1 0 Cl^ tt*ft««4t»I 

U, flS55<5*iPt58*>71 0*C«**8tt«*7t»*C*»*fett*Rl/fe**«t 

iifii/7. cfit?7 , 5'fr-i 5ol<j>/t:ai 8a»*«srz. c<pj:"?c»srri 
:v?- - ^>0«i!i^s<i)i*8i<?)Jtt * s?ir 3 c « 1 . - 10 

^<9tf»?S0i*iiittD>f-C)-72Oc« , c:>7S | J*i7ti3. 

[0120] 
[01 21] 

5S». *5E W<t>S»50»jS4 Ctf it 1 9 3 <9 -RI?K. * * » t « * * I 40 <P 

arxtfifat^^w^yx^^^is^tfliit^Jrx^is^Ht-o^iiii^s^tt^c 
u^.yflHicfiitTe.fcu. 

[0 1 2 2] 

B6CltJ;7i:, i7D 4 /^8<?>aHt*tt1©^(qlCfil»^7«^C«mi 20 
fcfcft * t ftl*, I7D/)P 8 ttt JJ| ^ n 7 »H<98«tt. »<CA?<8 , J. <*!l7ft 
fcX7DV**8l*SII!ttCS«Bfc?«.I. * £ . ± J£ L * ? C . *Vttl£S«IKtt 
X7D'/^Htrn. fiftlM 7 tlUt J »CI70 > /^B ICS* tl 2 SSfttftf « U . £ 
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